mB^m^ffff (J p) (12) H 1^ ^ ^ (A) 



#li¥8 - 320326 

(43)4iBBB ^1*8^(1996)12^3 3 



(51) Intel.* 

GO IN 37/00 

GO IB 21/30 

HOI J 37/28 



F I 

G 0 1 N 37/00 

G 0 1 B 21/30 

H 0 IJ 37/28 



G 
Z 
Z 









m^m<o9i4 ol (± e m 




4$H77- 127598 


(71}tUBA 


000004112 












¥187^(1995)5 ^260 










(72)«l»# 


mi 
































*fap=FftfflB:*.©rt3T12»3^ «c 











(57) iwm] 

nm 0 w e. n s * > w? - *ii^-r -2. c i r ab 




(a) 



S 7 8 




(b) 



1 

atiSSMjS K JgfiR S n t 6. >i ^ * > 5^ V •« - tc fc 

[«#^ 2 ] Wf B°rMt4^ u- h y :3 > - h ± 
bli^M^jetiK L. T 0 . HOie'> V 3 > U - h « 

fjC ^ * > 5^ U ^' - CDMit*?* CC *3 1 i r , 

•So 

[0 00 1 ] 

[0 00 2] 

(Atomic Force Microscope : AFM) 
!g5KraK»<;^K:j:0^ffi©il^»4?^E!J-rs^>© 

09{C. tJt3fc©AFM©]ia©«l;3:0*^t-. AFM 
5^^ft*^S©/h3«tif!K9' f ■:ft.^^'&'^^- y 

[0 0 0 3] *>5^U^^-©5fe4^©«t'K^s':^=&1^">'7* 
}ViCi&r^»i (lOnmflS) t. •^^V'JVm^t^^^ 

feB*^f4^H13Stc<fc O^W-r S CifcJ: o-ca!J5e*s?f 
J^«ffl©;b©2^X7cfl^ma*s^#6n2>. S/c. pl»14^ 



2) !|#gg3ii8-3 20 32 6 

2 

?rSa2>C: tA^rtS. #§i¥3 -218998«:«. 

ifelftfj: U a > 5^ :^ <b*> 6 ^ S * > ^ U -*^i2SE 3 
[0004] * iRfPa^ 1 -262403«:W. B5fB©A'> 

3i©*>5^^/^*-*iia4g^t^■^^,iS„ cn6©*>5=-u 
--s- ©if > ^VUM^^*^ e)S W J: o -r ^Ci=& 
10 ^aiT«.^^*im3fiK:». ffljffirfSS©lSil='3tTC:^^ 

[0 005] u--tf-:)t:0S;«7>5^U^-<-©f*®"CS**3 

^>'^'-g^M©Siit^Sftfi*a^>4)';^ h la-AjfejiS© 
20 [0 006] ^ii<^ttj3Si*>5^v-'>*-*— » 

Sn-ri^S (#§3^4- 1 807 86) 0 3P>«:fiV 

5!7>g^Uy<-4>{1^3tlXt,»5 (Appl. Phys. Lett. 62 
(8), 834, 1993) , 

[0 0 07] ^1 0K:f^WSt»§+f^t*>9^^>'^*-© 
30 ^I3^^7fct. if. '>U3> (100) #^B^ffi 
(2) ?:CVDffiK:J:«3M<l^5gIi (1) ■cmtr?> 
( 1 0 - 1 ) . ycic. -r? * h V 7 ^ -Jc J; 
^f'FST -Sgp&fc^fc ^gp^©S{ bS^lg^:m«3 ^ < 
(10-2). CC-C. yHmtiJ V 'IJ ^'^mi'^fcm^^ 

x>5^f-y h*?gfiS-r-5. (1 0-3) . 36tCV;3> 
Stiz©±® I^I^Jl**^ > X ^ f h ©rtSiJ 

vz^imf^<o$\^mi&-ti> (10-4). 5^ 3 

©T®©S<b^^^ F ^ X 5^ > ^KJ: 0 ^ < 
40 (10-5), ^«0C. 5 00 "CiCjinl^L, 6 0 

0V©mE^Jin^^£**6'. *>5^U^<-©3£^»(*ift 

A {c ct ^ i f 5=- > i^-t? * > u / - as {4©T {c * 6 >; 

3>giJ^?:±"CaX0^t-^-C7'a-fe;;^4if^7^^ (10- 
6) . 

[0 00 8] 

50 «*#^S'5Jffitt35»5iei^, Ltl^h. BEfiili|g-fe>-f--# 



(3) 

3 

[0 009] SEoT. *^Hj©@a«)». *>g^^-'^•-^c 

[0010] 

[iss^jsyi-r-sfcj?)©^©] :^^mitm-K. ^{prj:< 

[0 0 1 1 ] ^/t, :$^^Bg»||-{£: rt!riaDj3^f4:7>- 
*#8i[<t-rsi»*^liHtScD*>^u/-t- («*^ 

2) J ^^m-^, tfc, :$:^mi^^ic fmisaimiSc. 
[0012] s/c. *^w«iiEH(c rii>)i< ifc. ujm 

i . luiapJ^tt 7' U - h i — i*:-C * 0 . fiilBDjMtt::^ U 

- h ?:«ii-r 5 t e. & 5 * > 9^ u/-5-oi!Bi:& 
^•^-(omm-nm (it «a4 ) j ^mm-r^. 

[0013] 

[0014] m^w^m 1 ©«tc-> u n 
>;3> (10 0) ffirfescDt?. m*< 1 0 o>©^ir 
ifc^«]^<D#©lX •J ^ L^SX$> K). *io< 1 0 0 > tc 
[0 0 15] 3ferc::^S;{c^seffl§n?.*^'5^^-'^'-w^ 

01 (a) CC^f <fc^Kgg^i5:i^^<i:=S:*>?-t'>'-< 



#ra^8 - 3 2 0 3 2 6 
4 

A-K. ^rc^t?ffll»6nSHl (a) iC7jkrrt» 
O 1 ( b ) ) „ 

[0 0 16] 01«cS^-r<fc^)a:Ji5t^©lS^«*>9^U>'-« 

0. lmm®K<Dfi5L/*i^Cl>i. ( 1 0 0) 

y3>S®©JlS (0. 3 8mm) J:?)4»*^iS:«3@C»© 
-CC©pgSttl!I»i'S-2.o 

[0 0 1 7] 01 1 -2{C7n-r.fc^fc*;>g^t'^-<-©s 
:^3»l?^'^©H5esp^ibr©tRii6*>#i*lt-3fc8&. ^ 

#--Ctt-&0. 2mmti±©J»S©i^U3> ( 1 0 0) # 

^©JIS J: 0S< JiS J: ^ tcf'PSJt-^ t . *>5^ b^^*- 
©S3». S£*©M^ra:^;SRS^ffl*>5^i'>'^-<fc'3 *> 

[0 0 1 8 ] *>?-U-'-<-©S55!'^fi< ^l-?>i. ti£*<^ 
*>5^l-'^-«-©1St!: 1 MmgK©/l$t?&-2)<i:*>g^U 
30 >'<-©^S^jg|&*5^|5wl^<fcS^c ^30 KHzWT«C3& 

©/SSliS /timtLh-C^-SCi: Sfc, ;^7>5^^-'^•-© 
fi3*i0.8mmgS©J©^». *>5^U/'«-©^ft©m 
3»1 5 nm&.±-C$>^C ti)m^ L/t^ 
[0019] li^Slllg?:^-fe>-y--i L/rprM147"U- 

©^,)^^©^{cJ:D^SJC&^J*^^t-S. C©8ISrK 
ail®©*3 ili^SI)gRCX^ig5^*m>fc*>^U^'< 

[0 02 01 JIfl^|g©J?3*s6.5Mm<fcf3/h§<&-5 

<i:E^m-^©sS^?^BJ'3/&3fflfti^rS. 11^91®© 

0 ^^|^©BEmW43&>6 &^)tSt^-©fiS*S3«c* < nc O 
M©«tfiW«S*HBTT4, J: or, SMWmcom^i)^ 
50 o.5MmJ';(±2 Mm«Tt?*0. ffi^SlgSC^^SSP^ 



(4) 



!^ia¥8-3 20 3 2 6 



[0 02 1 ] BE^»liSiy^^2C^5-?rl^l-»fc*>^U>'< 
-©J13*5 ymJi{±3 0 ymJilTtcT-S/cACC. ^{b 
Si^ISi 3 >#^e^a««=S: x-;,g^>efr^.c<!:«:j: 

>; 3 > 7* I' - h »l5iB'> 3 >»®0— SiJ«: 3iv^>if 
[0 02 2] 10 

Bia. TfflJ»isii;si5{4©8^fflia-cfts. 

[ 0 0 2 3 ] 5 0 n m©^^l^«)g ( 1 ) ?:C V DStC 
J: 0 Mfflfc^^ b?ca^<D-> y 3 > ( 1 0 0 > 
^(2) 0.38mm) ©>|-ffi* -7 * b Ui^^ f-tr^ 20 

x-^^^f-:. h=&?l5^!5c-r* (3-3) „ CC-e, i^'Ja> 
»S©i s, 9^ t' h ^ JgJS C V D X'fgic 3 0 0 

WM^f^lSS^ (3-4) . <^K:. Jg5tt©B?::7* h\y 

UiPXh«:l»*-ri (3-5) , jStStt-r^^J^ -^^^^ 
i/-CUi^:^ h*^ft<'^gp^©S<ba*M^BXOI»< (3- 

6) . *^{b:«;y^7A^:fflt^ s^bS«-e«fil3n-cL» 

>?•^>'^'-T§l5©SES€:5^5^!trS (4-1) . 3 6(C. 

©^l®«:^fc-Sa5^*BXOI^< (4-2) . -:>t^-C, C 

^ (4-3)= U-:^Xb5r?l<tl^. *M{b*';'?AT-± 40 
TMS*> 6 X v 9" > i^€:tf *#6HJ{c*>A> -5 ;f7 > 5^ U 
-'^-*roJSS-rS (4-4) . 
ll*fe«»J2 

3 6 {C . ^JfeFlI 1 ■CSJf'P L/ fcio > ^ u -'^*- CCEEmaiM* 

■5>®{b-7i^;t.i^'^7Aai (4) ?:2 0 0 nm©J*3K:;^^-t 
5?a-C^-fbS^)K±(C?^^^ ( 5 - 1 ) , C©i # 

±KTSP^fli ( 5 ) . ^W^^ V - FSO^ 0 ffi U 50 



§1555- (6) ^fi#©^,«iC4:«3JKfiS;-rS (5-2) , v 

( 5 - 3 ) o SmtC±gp®6B ( 8 ) i - FRi>1X«5 
ttJ^gp (6) ^e^C^^tC.tOJ^lSf ^> (5-4) . 
[ 0 0 2 4 ] ^RSbfcP Z TM#tr*>5^ W-?-©0t« 
i^ffi$:a6(Cn^-r. ^{i»mm-C*f9. PZTI^A^?^ 
(S3n/cffi*^P>Sfc¥MI3 (6-1) <!:*>5=•^'>'^•-© 
cf'C^I^-r^-o/clWffiia (6-2) ^^Ut&S. 06- 
2t?i^';a>3HROTSB«:#l,it:t,»?>0. 3 0mm©/f 
3 ©SIJ* > 5^ - fCitSg^JSdigr «.fc*®P Z T H2 

[0025] @7»3 >f>5=-'?x^^-±«:1tiiM©*> 

Rg. i^t?^sn/c«:^jK©j^#tc^fc2.siJ^5-©M^fc^^ 

®:&r^a-feX©Ji*-Cf(*)^* (m«. 04-2©X 

g) . 7KM■^b:^?'J•^'A{CJ:5i•;'9^>^'*^f-p■CW^^iA 

Jitca^ C: i;©t?#2.*>5^V-'^*-*iS«"C'*5. 
[0 0 2 6] 

[|feB^©JS!l*] JitiOi-^ic. 2ts:^?«icJ;n 

[01 ] 3|£^Hg{C*>«>4*>^U''-«-©»iW0i¥ffl0 

[02] :$:^p«:5{P*>-5>*>^U>'"5-©«S^*HX«3?f 
Lfct^©Bi®0i¥ffi0"C* 
[0 3] ||SfeMl©3t:TC*^(c^$n-5);?7>9'U''^* 
-©('Pi^XS ( (3-1) (3-6) ) ©— ^y-C* 

sffl©0-c, ±ffliJtt5^i;3>«S©— '5©*>^^ 

>'-f-(c*fj£;TSg|J^J€rS«KJb^J:OS/c0. TflWttlilO 
g|3&©8li®0-C*S. 
[04] luiB{'^iO:S©'5^ (4-1 ) (4-4) 
* -C 4^ L/ fc ©-C S> c 

[05] ieifS^<2©*)^0d l-Ct!i{'^b?c*>5^^''N*-K: 
Em«J^=l:?fJ^-r^IS (5-1) (5-4) s-c 
5r^L//c^)©-C*2>. 

[06] *^Bjcc*>3&>^.l£«S-fe>-9--'W**>^W'>'-f 
-©Jf5«i^©-F<|-C* 5, 

[07] 3 ■Y>5^'>x^^-±«:a^ffl©:^7>?•^-'^*-'Sr 
JglS-r ?>i#^©fllfiS'C«>S . 
[08] 2^%Bjtc*'3&>-6*>5=-U''-<-?:iSSfcM«:iSffiU 

[09] iie3fe©AFM©MS©tlJi:0t?*4. 
[010] «e*®*>5^U''-«-©{'P5!{IS0"C*S. 
[011] *>5^U>'^-©SS*»3d#»*t©/lSJ:'3^ 
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